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(54) A printing device 

(57) A printing device of the present invention in- 
cludes a printing head for carrying out a printing opera- 
tion on one side of a surface of a disk, such as a CD-R 



medium, and arranged such that the printing operation 
is performed on the disk as the disk and the printing 
head are relatively shifted by the rotation of the disk. 
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Description 

TECHNICAL FIELD OF THE INVENTION 

[0001] The present invention relates to a printing de- 
vice, and more specifically to a printing device which is 
suitably used in combination with a photograph process- 
ing apparatus. 

BACKGROUND OF THE INVENTION 

[0002] Photograph processing apparatuses which 
can automatically carry out processes such as expos- 
ing, developing, bleach fixing and stabilizing process on 
a photosensitive material such as photographic paper 
have been known in the art. Upon exposing a photosen- 
sitive material in such a photograph processing appara- 
tus, a direct (analog) exposing process, which exposes 
the photosensitive material by light transmitted through 
a photograph film, has been widely used. In recent 
years, on the contrary, a so-called digital exposing proc- 
ess has been put into practical use, in which the photo- 
sensitive material is exposed by using light that is con- 
trolled based upon digital image signals obtained by 
picking up an image of a film using a film scanner pro- 
vided with image-pickup elements such as CCDs. The 
application of the digital exposing system makes it pos- 
sible to perform various image processing operations, 
such as color correction, density correction and sharp- 
ness treatments, with a high degree of freedom, as well 
as to readily carry out a extra-copying process, and thus 
it enables to provide good prints with high quality that 
are superior in the reproducibility in colors and density 
as well as in the resolution. 

[0003] At the same time, as personal computers have 
come to be widely used in homes and offices, such busi- 
ness service has been started, in which digital image 
data obtained by picking up images from developed 
films is recorded in a removable recording medium such 
as an FD (floppy disk), a CD (compact disk) and the like 
and at the time of returning the films, this is given to a 
customer together with sheets of photographic paper 
that have been printed. With this service, customers are 
allowed to edit the image data using personal computers 
at home or in the office, as well as to readily obtain cop- 
ies of the prints that have same image quality as the 
initial prints by taking the recording medium to a photo- 
print shop upon ordering more copies of the prints, 
[0004] Furthermore, still another business service 
has been prospected of practical application in which 
index prints are placed on the surface of the recording 
medium storing the digital image data so that the con- 
tents of the image data stored in the recording medium 
can be confirmed at a glance. For example, in order to 
print such index prints and the like, on the surface of, 
for example, a CD-R (Compact Disc-Recordable: a write 
once, read many type recordable CD which can be writ- 
ten only once) medium, an ink-jet printing device is used 



in some cases. As illustrated in FIG. 7, in such an ink- 
jet printing device, normally, a CD-R medium 1 01 is fixed 
onto a predetermined position, and as a printing head 
1 02 is shifted on the entire surface thereof laterally and 
s longitudinally, the corresponding prints are formed on 
the CD-R medium 101. 

[0005] However, in the generally-used ink-jet printing 
— • —~ w*w aiivmi in i / , ii io i tt7oct>£>ciiy iu maintain a 
shifting region of the printing head 1 02 that occupies the 

10 entire area on the surface of the CD-R medium as an 
operation space, and it is not possible to place any mem- 
bers on this region, resulting in causing a problem of 
difficulty in miniaturizing the device. Moreover, another 
problem is that, in the case that the printing head 1 02 is 

is smaller when compared to the CD-R medium 1 01 , the 
printing head 102 needs to be frequently altered in its 
shifting directions on the CD-R medium 101, resulting 
in causing a problem of taking relatively long time in its 
printing operation. 

20 [0006] Moreover, in the case of the generally-used 
ink-jet printing device as shown in FIG. 7, since this is 
placed as a device separated from the CD-R drive for 
recording digital image data in the CD-R medium, there 
is a problem that another installation space is required 

25 in addition to the photograph-processing apparatus. In 
particular, since, in many cases, the photograph- 
processing apparatus is installed in a relatively narrow 
space in many cases, it is often difficult to provide an 
installation space forthe printing device, and this results 

30 in a major obstacle upon carrying out the index printing 
service. 

[0007] Therefore, the main object of the present in- 
vention is to provide a relatively small-sized printing de- 
vice which can carry out a printing operation on a disk 
35 such as a CD-R medium in a short time. 

[0008] Moreover, another object of the present inven- 
tion is to provide a printing device which can save space 
in the case when it is used by being built into a photo- 
graph-processing apparatus and the like. 

40 

SUMMARY OF THE INVENTION 



[0009] In order to achieve the above-mentioned ob- 
ject, a printing device in accordance with the present in- 
vention includes a printing head for carrying out a print- 
ing operation on one surface of a disk which rotates 
around the center thereof, wherein the printing opera- 
tion is performed on the disk as the disk and the printing 
head are relatively shifted by the rotation of the disk. 
[0010] According to the present invention, the printing 
operation is carried out on the disk by the rotation of the 
disk, while the printing head is stationary. Therefore, it 
is possible to carry out a printing operation on the disk 
in a short time by simply rotating the disk once or a plu- 
rality of times in accordance with the length and orien- 
tation of the printing head. 

[0011] Moreover, since the disk and the printing head 
are relatively shifted by the rotation of the disk, in ac- 
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cordance with the length and the orientation of the print- 
ing head, it is not necessary to translate neither the print- 
ing head nor the disk, or even when the printing head 
or the disk needs to be translated in addition to rotate 
the disk, it is possible to greatly reduce its shifting range. 
Consequently, any member can be placed even on a 
space where conventionally no member has been able 
to be placed since it is in the shifting region of the printing 
head, thereby making it possible to reduce the size of 
the device. 

[0012] In the printing device according to the present 
Invention, the printing head is preferably fixedly secured 
and has a length not less than that of a printing area 
located between the rotation center of the disk and the 
edge thereof. 

[0013] In accordance with this aspect, in the printing 
device, even approximate one rotation of the disk makes 
it possible to carry out printing over the entire printing 
area between the center of the disk and the edge there- 
of; therefore, it is possible to greatly shorten the time 
required for the printing. Moreover, since the printing 
head or the disk needs not be translated, it becomes 
possible to greatly simplify the device, and also to re- 
duce the size of the device. 

[0014] In the printing device in accordance with the 
present invention, the printing head is preferably al- 
lowed to relatively shift in a direction crossing the direc- 
tion of the rotation of the disk. In accordance with this 
aspect, it is possible to use a small-size printing head 
that is shorterthanthe length of the printing area located 
between the rotation center of the disk and the edge 
thereof. 

[0015] Furthermore, in the printing device in accord- 
ance with the present invention, the printing head is pref- 
erably placed in a radial manner with respect to the ro- 
tation center of the disk of the printing head. In accord- 
ance with this aspect, since the printing head is placed 
in a radial manner with respect to the rotation center of 
the disk, it is possible to easily control the driving oper- 
ation of the printing head, and also to reduce the number 
of revolutions of the disk required for carrying out the 
printing operation over the entire area of the disk to a 
minimum in the case that the printing head is relatively 
short. 

[0016] In the printing device in accordance with the 
present invention, a plurality of the printing heads are 
preferably provided. In accordance with this aspect, a 
color printing operation is carried out on the disk by the 
plurality of the printing heads. 

[0017] In the printing device in accordance with the 
present invention, it is preferable that the device further 
includes a recording head for recording data on a sur- 
face opposite to the printing surface of the disk. In ac- 
cordance with this aspect, it is possible to carry out the 
printing process and data recording process on the disk 
by using the same device. For this reason, it is not nec- 
essary to provide a new installation space for the print- 
ing device. Moreover, it is possible to eliminate a time- 



consuming and complicated job in which the disk has to 
be moved between a data recording device and the 
printing device manually, and also to prevent a problem 
in which a wrong operation resulting from such a job 

5 might cause a difference between the contents of the 
prints on the disk and the contents of the recorded data. 
[0018] In the printing device in accordance with the 
present invention, it is preferable that the printing proc- 
ess on the disk by the printing head and the data record- 

10 ing process on the disk by the recording head are carried 
out at the same time. In accordance with this aspect, 
since the printing process and the data recording proc- 
ess on the disk are carried out at the same time, it is 
possible to shorten the processing time, in comparison 

15 with a case in which these operations are carried out 
separately. 

[0019] In the printing device in accordance with the 
present invention, it is preferable that the printing head 
prints information for identifying a photograph image. In 
20 accordance with this aspect, since the information for 
identifying a photograph image is printed by the printing 
head, a customer is allowed to confirm the contents of 
photograph images at a glance by viewing the printed 
disk. 

25 [0020] Other and further objects, features and advan- 
tages of the invention will appear more fully from the fol- 
lowing description taken in connection with the accom- 
panying drawings. 

30 BRIEF DESCRIPTION OF THE DRAWINGS 
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FIG. 1 is a block diagram that shows a photograph 
processing apparatus in which a printing device in 
accordance with a first embodiment of the present 
invention is incorporated. 

FIG. 2 is a schematic drawing that shows a structure 
of a data recording and printing section contained 
in the photograph processing apparatus of FIG. 1 . 
FIG. 3 is a schematic plan view that shows the data 
recording and printing section on which a CD-R me- 
dium is placed. 

FIGS. 4(a) and 4(b) are drawings that each shows 
an example of a CD-R medium to which index prints 
are applied in accordance with the first embodiment 
of the present invention. 

FIGS. 5(a) and 5(b) are schematic plan views that 
each shows a data recording and printing section 
on which a CD-R medium is placed in accordance 
with second and third embodiments of the present 
invention. 

FIG. 6 is a schematic plan view that shows a data 
recording and printing section on which a CD-R me- 
dium is placed in accordance with a fourth embod- 
iment 4 of the present invention. 
FIG. 7 is a schematic plan view that shows a con- 
ventional printing device on which a CD-R medium 
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is placed. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0022] Referring to Figures, the following description 
will discuss preferred embodiments of the present in- 
vent ion t The fo! lowing description rolstcs tc s photo- 
graph processing apparatus of a digital exposure sys- 
tem in which a printing device in accordance with a first 
embodiment of the present invention is incorporated. 
[0023] A photograph processing apparatus 1 , shown 
in FIG. 1 , is provided with a scanner unit 2 for reading 
an image recorded in a film, an exposing and developing 
section (digital printer) 3 for carrying out processes, 
such as exposing, developing, bieach fixing and stabi- 
lizing processes, a personal computer 4 containing a 
control section for controlling the operation of the pho- 
tograph processing apparatus 1 and a data recording 
and printing section 5 for recording image data on a CD- 
R medium 21 as well as for carrying out an index printing 
operation thereon. 

[0024] The scanner unit 2 is provided with one or a 
plurality of line CCDs 11 constituted by photo-detector 
elements that are one-dimensionally aligned, a color 
correction section 1 2 for correcting colors, an auto-con- 
trast processing section 13, an auto-sharpness 
processing section 14 and a JPEG compression section 
15. An analog image signal, outputted from the line 
CCDs 111 where an image recorded in a film is picked 
up, is converted to a digital signal in an A/D converter 
(not shown), and then supplied to the color correction 
section 12. The color correction section 12 carries out 
a characteristic conversion on the image data in accord- 
ance with the film characteristic, and also carries out a 
color correction thereon by using one-dimensional LUT 
The image data that has been subjected to the color cor- 
rection is successively supplied to the auto contrast 
processing section 1 3 and the auto-sharpness process- 
ing section 14 where the auto-contrast adjustment and 
auto-sharpness adjustment are respectively carried out. 
[0025] The image data, outputted from the auto- 
sharpness processing section 14, is supplied to the 
JPEG compression section 15. The image data that has 
been compressed in the JPEG compression section 15 
is stored in an auxiliary storage section (not shown) such 
as a HD (hard disk) inside the personal computer 4. 
Here, the color correction section 12, the auto-contrast 
processing section 13, the auto -sharpness processing 
section 14 and the JPEG compression section 15 are 
preferably placed in the scanner unit 2 as hardware from 
the viewpoint of an improvement in the processing rate; 
however, these sections may be realized as software in 
the scanner unit 2 and/or the personal computer 4. 
[0026] The image data, outputted from the auto- 
sharpness processing section 1 4 is also supplied to the 
exposing and developing device 3 connected to the 
scanner unit 2, in addition to be supplied to the JPEG 



compression section 15. In the exposing and developing 
device 3, an exposing head is controlled based upon the 
image data supplied from the scanner unit 2 so that a 
sheet of photographic paper is digital-exposed, and the 
5 sheet of photographic paper thus exposed is subjected 
to processes such as developing, bleach fixing, and sta- 
bilizing processes. Consequently, a print 22 of the image 
recorded in the film is ouipuited from the exposing and 
developing device 3. 

10 [0027] Upon completion of an image pick-up process 
on a certain film image, the film is shifted by one frame 
so that an image recorded in the next frame is picked 
up by the CCD 1 1 . In this manner, the same processes 
as described above are repeatedly carried out until the 

15 processes corresponding to one order have been com- 
pleted. Upon completion of the processes of the one or- 
der, based upon an instruction given by the operator, 
digital image data corresponding to the one order, 
stored in the auxiliary storage section in the personal 

20 computer 4, is written in the CD-R medium 21 by using 
the data recording and printing section 5 connected to 
the personal computer 4. Simultaneously, index print 
data of the image data corresponding to the one order 
picked up by the CCDs 1 1 is supplied to the data record- 
's ing and printing section 5 connected to the personal 
computer 4 so that an index print is applied to the sur- 
face of the CD-R medium 21 opposite to the data re- 
cording surface. Here, it is preferable to place an ink- 
receiving layer that readily absorbs ink on the print sur- 

30 face side of the CD-R medium 21 . 

[0028] In accordance with the photograph processing 
apparatus 1 having such arrangement, the image data 
from the scanner unit 2 is given not only to the personal 
computer 4, but also to the exposing and developing de- 

35 vice 3 so as to carry out the digital exposing process 
and the like on sheets of photographic paper; therefore, 
photograph prints, derived from the image data that has 
been subjected to the same image processes as the da- 
ta that has been JPEG compressed, are available to- 

40 gether with the CD-R medium having the image data 
recorded thereon, at the same time. For this reason, it 
is possible to readily complete an order from a customer 
in a short time. 

[0029] Next, referring to FIGS. 2 and 3, an explanation 
45 will be given of one example of the construction of the 
data recording and printing section 5. In FIG. 2, a motor 
23 rotates the CD-R medium 21 in a predetermined di- 
rection by rotating a shaft (not shown) for supporting the 
CD-R medium.21 , inserted into the hole formed in the 
so center of the CD-R medium. A printing head 24 of an 
ink-jet system for discharging monochrome ink is fixedly 
secured along the radial direction of the CD-R medium 
21 above the upper surface of the CD-R medium 21 . 
The CD-R medium 21 has its almost entire area as a 
55 print area except for the vicinity of the center of the ro- 
tation and the vicinity of the edge portion. The printing 
head 24 has a length that is substantially the same as 
the radius of the CD-R medium 21 , and has a number 



4 



BNSDOCID: <EP 1157845A1 I > 



BNS Daae 4 



7 



EP1 157 845 A1 



8 



of elements for discharging ink one-dimension ally 
aligned along the longitudinal direction thereof. A print- 
ing driver 25 is connected to the printing head 24. The 
printing driver 25 receives image data for printing from 
the personal computer 4, and generates a driving signal 
for driving the printing head 24. 

[0030] A data recording and reading head 26, which 
has a laser generator 27, a beam splitter 28 and an ob- 
jective lens 29, is placed on the lower surface side of 
the CD-R medium 21. The data recording and reading 
head 26, which is driven by a driving device, not shown, 
Is allowed to shift along the radial direction of the CD-R 
medium 21 . In the case that data is recorded in the CD- 
R medium 21 by the data recording and reading head 
26, a high-output laser light beam, selectively radiated 
from the laser generator 27, is converged on a recording 
layer of the CD-R medium 21 through the beam splitter 
28 and the objective lens 29. Thus, the phase of the re- 
cording layer is changed so that desired data is recorded 
on the CD-R medium 21 . When the data recorded in the 
CD-R medium 21 is read, a low-output laser light beam, 
radiated from the laser generator 27, is used and some 
of the resulting light reflected from the surface of the CD- 
R medium 21 , which has been made incident on a de- 
tector (not shown) through the beam splitter 28, Is de- 
tected. 

[0031] In the present embodiment, as the CD-R me- 
dium 21 and the printing head 24 are relatively shifted 
by the rotation of the CD-R medium 21, an index print 
corresponding to one order is applied to the upper sur- 
face of the CD-R medium 21 . Here, the printing head 
24, which is placed in a radial manner with respect to 
the rotation center of the CD-R medium 21 (that is, in a 
manner so as to coincide with the radial direction of the 
CD-R medium 21 ), has substantially the same length as 
the radius of the CD-R medium; therefore, it is possible 
to carry out a printing process on the entire upper sur- 
face of the CD-R medium 21 in a short time in which the 
CD-R medium 21 rotates once. Moreover, since neither 
the printing head 24 nor the CD-R medium 21 need to 
be translated, it is possible to simplify the structure of 
the data recording and printing section 5, to place an- 
other member in a space above the upper surface of the 
CD-R medium 21 , and consequently to miniaturize the 
data recording and printing section 5. Moreover, since 
the printing head 24 is placed in a radial manner with 
respect to the rotation center of the CD-R medium 21 , 
it is possible to easily control the driving operation of the 
printing head 24. 

[0032] Moreover, the printing of the index print onto 
the upper surface of the CD-R medium 21 and the data 
recording onto the lower surface thereof are carried out 
by using only the data recording and printing section 5; 
therefore, it is not necessary to place either the printing 
section orthe data recording section in a separate man- 
ner from the data recording and printing section 5, there- 
by making it possible to save the corresponding instal- 
lation space. In addition, the printing and data recording 



onto the CD-R medium 21 are carried out only in the 
data recording and printing section 5, it is possible to 
eliminate a time-consuming and complicated job in 
which the CD-R medium 21 has to be moved between 

5 the data recording section and the printing section man- 
ually, and also to positively prevent a problem in which 
a wrong operation resulting from such a job might cause 
a difference between the contents of the prints on the 
CD-R medium 21 and the contents of the recorded data. 

10 [0033] Furthermore, in accordance with the present 
embodiment, since the printing of the index print onto 
the CD-R medium 21 and the data recording thereof are 
carried out simultaneously, it Is possible to shorten the 
processing time in comparison with a case in which 

is these processes are carried out in a separate manner. 
Moreover, the CD-R medium 21 obtained by the present 
embodiment has its index print for identifying the con- 
tents of the recorded image data placed on the upper 
surface thereof; therefore, a customer is allowed to con- 

20 firm the contents of photograph images recorded therein 
at a glance by viewing the index print on the CD-R me- 
dium 21. 

[0034] FIGS. 4(a) and 4(b) show examples of the CD- 
R medium 21 to which index prints are applied in ac- 

25 cordance with the present embodiment FIG. 4(a) shows 
one example In which a number of framed Images 31 
are printed on the CD-R medium 21 laterally and longi- 
tudinally in a matrix format. FIG. 4(b) shows another ex- 
ample in which a number of framed images 31 are print- 

30 ed on the CD-R medium 21 in a radial manner. In the 
present embodiment, the framed images 31 may be 
printed in either the matrix format or the radial manner; 
however, in order to reduce a load imposed on the print- 
ing driver 25, it is preferable to print the framed images 

35 31 of the index print in a radial manner. Here, the con- 
tents printed on the upper surface of the CD-R medium 
21 may be character information for identifying the 
framed images, such as explanations of the contents of 
the respective framed images and dates of taking pic- 

40 tures. For this reason, a magnetic head (not shown) for 
reading character information recorded on the film may 
be provided in the photograph processing apparatus 1 . 
[0035] Moreover, the present embodiment may be ap- 
plied not only to the image data read by the scanner unit 

45 2, but also to, for example, image data picked up by a 
digital camera. For this purpose, a PC card reader suit- 
able for a semiconductor memory card such as a "Com- 
pact Flash" or a "Smartmedia" is connected to the per- 
sonal computer 4 so that image data, read from the 

so memory card attached thereto, may be recorded on the 
CD-R medium 21 by the data recording and printing sec- 
tion 5. 

[0036] The following description will discuss a second 
embodiment of the present Invention. As Illustrated in 
55 FIG. 5(a), the present embodiment is only different from 
the first embodiment in that, instead of the printing head 
24, three printing heads 34a, 34b and 34c of cyan, ma- 
genta and yellow, are installed closely to each other. In 
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accordance with the present embodiment, a color print- 
ing operation is carried out on the upper surface of the 
CD-R medium 21 by using the three printing heads 34a, 
34b and 34c of cyan, magenta and yellow. Here, in the 
present embodiment, while the printing head 34b is in- 
stalled in a radial manner with respect to the rotation 
center of the CD-R medium 21, the rest two printing 
haaHc 34a and 34c are not installed In a radial manner 
with respect to the rotation center of the CD-R medium 
21 . Consequently, this arrangement might cause com- 
plicated control operations with respect to the printing 
heads 34a and 34c. 

[0037] The following description will discuss a third 
embodiment of the present invention. As illustrated in 
FIG. 5(b), the present embodiment is different from the 
second embodiment only in the pointthat the three print- 
ing heads 34a, 34b and 34c of cyan, magenta and yel- 
low are placed in a radial manner with respect to the 
rotation center of the CD-R medium 21 separately from 
each other. A color printing operation is also carried out 
on the upper surface of the CD-R medium 21 by the 
present embodiment, and further this arrangement has 
an advantage in that the controlling operation for driving 
the printing heads 34a, 34b and 34c can be easily car- 
ried out. 

[0038] The following description will discuss a fourth 
embodiment of the present invention. In the present em- 
bodiment, As illustrated in FIG. 6, the present embodi- 
ment is different from the first embodiment only in the 
points that the length of the printing head 36 is set to 
substantially half as long as the radius of the CD-R me- 
dium 21 and the printing head 36 can translate in the 
radius direction of the CD-R medium 21 . in the present 
embodiment, in the case that an index print is applied 
to the CD-R medium 21 by the printing head 36; the 
printing operation is first executed by rotating the CD-R 
medium 21 once with the printing head 36 being fixed 
at a position (a position indicated by a solid line in FIG. 
6) close to the center of the CD-R medium 21 . Next, the 
printing head 36 is translated (or the CD-R medium 21 
is translated in a reverse direction) to a position apart 
from the center of the CD-R medium 21 (a position in- 
dicated by a chain double-dashed line in FIG. 6), and 
while fixed at this position, the CD-R medium 21 is ro- 
tated once so as to execute the printing operation. In 
this manner, it is possible to carry out the printing oper- 
ation all over the upper surface of the CD-R medium 21 . 
[0039] Here, in the present embodiment, since the 
printing head 36, which has a length substantially half 
as long as the radius of the CD-R medium 21 , is placed 
in a radial manner so that the printing operation is car- 
ried out over the entire area thereof by simply allowing 
the CD-R medium 21 to rotate twice; however, it should 
be noted that, in the case that the printing head 36 is 
not placed in a radial manner with respect to the rotation 
center of the CD-R medium 21 needs to be rotated three 
or more times so as to carry out the printing operation 
over the entire area. 



[0040] In accordance with the present embodiment, 
the same advantages as described in the first embodi- 
ment are obtained, and by allowing the printing head 36 
to translate in the radial direction of the CD-R medium 
5 21 , it is possible to use the small-size printing head 36 
having a length that is substantially half as long as the 
radius of the CD-R medium 21 . However, the first em- 
bodiment is superior to the present invention in that the 
CD-R medium 21 needs to be rotated only once so as 
10 to complete the printing operation and in that no mech- 
anism for translating the printing head 36 is required. 
[0041] While there have been shown herein and de- 
scribed certain preferred embodiments of the invention, 
various design changes and modification may be made 
15 within the scope of theclaimed invention without limiting 
to the illustrated embodiments. For example, in the 
above-mentioned embodiments, the digital image data 
obtained by picking up an image from a film is stored in 
a CD-R medium; however, the data may be stored in 
20 another disc-shaped recording medium such as a CD- 
RW medium. Moreover, with respect to the printing sys- 
tem, besides the ink-jet system, any known systems 
such as a sublimation type printer may be used. 
[0042] Moreover, in the above-mentioned embodi- 
es ments, the data recording and printing operations are 
simultaneously carried out with respect to the disk; how- 
ever, either of these processes may be carried out first, 
and the other process may be carried out later depend- 
ing on conditions such as the printing methods to be 
30 used. Moreover, not limited to the arrangement to be in- 
corporated in a photograph processing apparatus, the 
present invention may be widely applied to general print- 
ing devices. 
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Claims 



1 . A printing device including a printing head for car- 
rying out a printing operation on one surface of a 
disk which rotates around the center thereof, 

wherein the printing operation is performed on 
the disk as the disk and the printing head are rela- 
tively shifted by the rotation of the disk. 

2. The printing device according to claim 1 , charac- 
terized in that the printing head is fixedly secured 
and has a length not less than that of a printing area 
located between the rotation center of the disk and 
the edge thereof. 

3. The printing device according to claim 1 , charac- 
terized in that the printing head is allowed to rela- 
tively shift in a direction crossing the direction of the 
rotation of the disk. 

4. The printing device according to any one of claims 
1 to 3, characterized in that the printing head is 
placed in a radial manner with respect to the rotation 
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center of the disk. 

5. The printing device according to any one of claims 
1 to 4, characterized In that a plurality of the print- 
ing heads are provided. 

6. The printing device according to any one of claims 
1 to 5, characterized In that the printing device fur- 
ther including: 

a recording head for recording data on a sur- 
face opposite to the printing surface of the disk. 

7. The printing device according to claim 6, charac- 
terized in that the printing process on the disk by 
the printing head and the data recording process on 
the disk by the recording head are carried out at the 
same time. 

8. The printing device according to any one of claims 
1 to 7, characterized in that the printing head prints 20 
information for identifying a photograph image. 
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FIG. 6 
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